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Abstract
Background: Low levels of asthma control worldwide point to the possibility of sub-optimal
management; therefore, documentation of physicians' perception is critical for future interventions.
Our aim was to examine self-reported management abilities of Turkish physicians dealing with
children with asthma, document the factors affecting appropriate decisions and compare the results
with those of a previous survey.
Methods: Physicians were surveyed via a questionnaire aimed to document self-perceived asthma
knowledge and attitudes in asthma management.
Results: The majority of physicians were male (63%) and examined 234 ± 9 patients per week.
Infrequent use of objective parameters in asthma diagnosis and attack severity assessment was
reported and most preferred nebulized corticosteroids to the systemic form in acute asthma. Even
though self-perceived overall asthma knowledge did not differ between genders (p = 0.098), male
physicians scored higher than females for inhaled steroids for acute asthma (2.8 ± 0.12 vs 2.17 ±
0.2, respectively, p = 0.007), while female physicians recorded more frequent use of inhaled
steroids for chronic asthma (3.72 ± 0.08 vs 3.43 ± 0.07, respectively, p = 0.006). Female physicians'
scoring for "symptom control" as the main aim of asthma management was higher than that of their
male counterparts (3.88 ± 0.04 vs 3.65 ± 0.06, respectively, p = 0.002).
Conclusion: Although there were some discrepancies between guidelines and clinical practice,
most applications of Turkish physicians dealing with children with asthma were appropriate.
Interestingly, when scores of female versus male physicians were compared, it can be suggested
that female physicians have a more appropriate perception of asthma, indicating a significant
contribution of gender-related factors in clinical attitudes and beliefs.
Background
Asthma is a serious health problem, and the prevalence
and societal burden of asthma are compelling, as well as
disturbing, especially given the availability of effective evi-
dence-based treatment [1]. Appropriate clinical practice of
the physician is one of the most critical points in asthma
management.
In our previous report in 2003, we documented that even
though Turkish physicians' opinions generally appeared
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to be in agreement with the guidelines, there were certain
gaps in clinical practice in terms of using objective param-
eters to assess severity, frequent use of nebulized corticos-
teroids for acute asthma and use of leukotriene modifiers
as the first-line therapy [2]. These findings were further
supported by the low control levels determined in a pop-
ulation-based study [3]. Various barriers exist for a suc-
cessful integration of evidence-based medicine into
clinical practice. Some relate to attitudes and beliefs held
by patients, while others relate to the doctors' attitudes,
personal experience and knowledge, national health care
systems, economies and medical traditions [4,5]. Inap-
propriate diagnosis, pharmacotherapy and follow-up in
asthma may lead to increased morbidity and mortality, as
well as increased use of health care resources. Understand-
ing the level of management ability of physicians may
guide interventions to improve quality of care and patient
outcomes. After the 2003 survey, a number of training
activities were implemented by national allergy and respi-
ratory societies focusing on the documented gaps, includ-
ing meetings, courses and informational booklets and
books, in an effort to increase physicians' knowledge
about asthma. This questionnaire-based study, the second
of such surveys, aimed to examine self-reported manage-
ment abilities of Turkish physicians dealing with children
with asthma in 2006, and documents the factors affecting
appropriate decisions. It also addresses trends over time
by comparing current results with those from the 2003
study.
Methods
As in the previous study, this investigation focused on a
group of physicians, mainly pediatricians, attending a
pediatric asthma meeting sponsored by a pharmaceutical
firm (Merck Sharp & Dohme, Turkey), held in November
2006. Physicians were invited by company because they
were dealing with children with asthma (namely, those
for whom asthma drugs constituted a majority of their
prescriptions and for whom asthmatics constituted the
majority of their patient spectrum). Questionnaires were
distributed during the morning meeting and collected at
the end of the scientific sessions.
The questionnaire was identical to the tool used in our
previous study and was based on the information in
guidelines [2]. The questionnaire was prepared by the
authors and was not connected in any way with the indus-
try. Briefly, the survey consists of questions about demo-
graphic factors, self-perception of asthma knowledge,
parameters used for asthma diagnosis and estimation of
acute attack severity, preference of medications for acute
and chronic asthma treatment, and goals of long-term
management [see Additional file 1]. All of the questions
were prepared as statements and answered on a 5-point
scale with minimum and maximum scores of 0 and 4
reflecting degree of physician agreement, with 4 denoting
"total agreement". The results were evaluated only by the
authors and were not shared with the pharmaceutical
company.
Analysis
The current and previous surveys and gender discrepan-
cies were compared using independent samples t-test.
Pearson correlation analysis was done to evaluate correla-




Of the 254 physicians attending the meeting, 165
(64.9%) responded to the questionnaire and all surveys
were eligible for analysis. Because no item had missing
responses for more than 5% of respondents, we omitted
the number of missing responses for each item from data
tables. Table 1 compares respondent characteristics for
both the 2003 and present surveys. The majority of physi-
cians were male (63%) and examined 234 ± 9 patients per
week, including 42 ± 4 children with asthma.
Self-reported knowledge
Physicians' self-perception of asthma knowledge was
questioned under four subcategories (overall, diagnosis,
acute asthma and long-term management), and the high-
est score (3.16 ± 0.05) was determined for acute asthma
management and the lowest (2.89 ± 0.06) for chronic
asthma management. Though this trend was in agreement
with the previous survey, previous scores were lower than
those determined in the current survey (p ≤ 0.05, for each
item).
Table 1: Characteristics of the study groups
Characteristics 2003 Survey  2006 Survey 
(n = 126) (n = 165)
Sex (male/female) 85/41 104/61
Age 39.3 ± 0.6* 41.5 ± 0.6*
Duration of experience (yr) 15.2 ± 0.6* 16.6 ± 0.7*
Number of patients per week 253 ± 14* 234 ± 9*
Asthma patients per week 40.2 ± 4.5* 42.2 ± 3.5*
Speciality n (%)
Pediatrician 105 (83.2) 157 (95.1)
Pediatrician + allergist 11 (8.8) 8 (4.9)
General practitioner 5 (4)
Family physician 5 (4)
Primary work place n (%)
Hospital 84 (66.7) 98 (56.3)
Training hospital 11 (8.7) 18 (10.3)
University 14 (11.1) 15 (8.6)
Outpatient clinic 17 (13.5) 34 (19.5)
* Mean ± SEMBMC Health Services Research 2008, 8:155 http://www.biomedcentral.com/1472-6963/8/155
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Self-reported diagnostic ability
Physicians reported "recurrent wheezing" (3.75 ± 0.039)
and "reversibility with bronchodilator on lung function
test" (3.65 ± 0.049) as the most important findings for
asthma diagnosis, as in the previous survey. They disa-
greed with "Asthma diagnosis is difficult in absence of
skin tests for atopy and lung function tests" (1.56 ± 0.08
and 1.74 ± 0.08, respectively). There was no statistical dif-
ference between the previous and current survey in terms
of self-reported diagnostic ability parameters.
Self-reported attack management
In the present survey, physicians reported that acute
asthma attack severity was assessed by the presence of dys-
pnea (3.75 ± 0.04), retractions and wheezing (3.67 ±
0.043, for both). Objective parameters like lung function
tests (3.1 ± 0.07), oxygen saturation (3.34 ± 0.06), and
blood gases (3.01 ± 0.08) received relatively lower scores.
Though short-acting β2 agonists (3.71 ± 0.05) were the
treatment of choice for acute asthma, systemic and
inhaled corticosteroids received similar scores (2.69 ±
0.09 and 2.57 ± 0.01, respectively) for the treatment of
attack. Another interesting finding was that nebulized cor-
ticosteroids (2.78 ± 0.09) were preferred to systemic corti-
costeroids (2.69 ± 0.09), though the difference did not
reach statistical significance (p > 0.05). These scores were
comparable to those from the previous study; however,
use of theophylline (0.97 ± 0.08) and ipratropium bro-
mide (1.31 ± 0.1) received lower scores than in the previ-
ous study (p < 0.01).
Self-reported chronic management
Asthma severity (3.65 ± 0.05) was scored as the most
important parameter in treatment selection and inhaled
corticosteroids received the highest grade (3.54 ± 0.06),
whereas leukotriene receptor antagonists (LTRA) received
a comparable score (3.4 ± 0.06). Interestingly, the scores
for the use of LTRA were higher than in the previous sur-
vey (3.13 ± 0.08) (p < 0.01). Physicians' attitudes toward
treatment goals revealed "control of symptoms" as the
leading goal (3.74 ± 0.04), as in the previous survey (3.77
± 0.04) (p = 0.5). However, the statement, "my treatment
aims to achieve best lung function test", scored lower than
in the previous survey (3.03 ± 0.07 and 3.31 ± 0.07,
respectively) (p < 0.01).
Factors affecting preferences
In order to examine the characteristics leading to more
appropriate management, a number of comparisons were
made for age, gender, number of seen patients/asthmatics
per week, localization of practice (rural vs urban) and the
duration of experience. Gender and age showed consist-
ent statistical significance; no statistical significance was
determined for the remaining parameters (data not
shown). Male and female physicians were comparable
with respect to age (42.47 ± 0.81 vs 39.9 ± 1 years, respec-
tively, p = 0.051) and duration of experience (17.27 ±
0.81 vs 15.46 ± 1.09, respectively, p > 0.05), but females
examined fewer patients per month (203 ± 14 vs 253 ± 12,
respectively, p = 0.022). Even though self-perception of
overall asthma knowledge did not differ between genders
(p = 0.098), impact of gender on physician attitudes was
remarkable. Female physicians more frequently noticed
recurrent cough as an important symptom indicating the
diagnosis of asthma than males (3.4 ± 0.1 vs 3.14 ± 0.07,
respectively, p = 0.039). As expected, both groups evalu-
ated short-acting beta 2 agonists as the most useful drug
in acute asthma treatment; however, females scored short-
acting beta 2 agonists higher (3.85 ± 0.06 vs 3.62 ± 0.07,
respectively, p = 0.01). Although the groups had almost
similar scores for the effectiveness of systemic corticoster-
oid treatment in acute asthma (males: 2.58 ± 0.11 vs
females: 2.88 ± 0.15, p > 0.11), male physicians scored
inhaled steroids higher than females (2.8 ± 0.12 vs 2.17 ±
0.2, respectively, p = 0.007). Though inhaled corticoster-
oids were the drug of choice for chronic asthma manage-
ment in both groups, female physicians recorded more
frequent use (3.72 ± 0.08 vs 3.43 ± 0.07, respectively, p =
0.006). There were no differences between male and
female physicians' preferences for LTRA (3.32 ± 0.08 vs
3.53 ± 0.09, respectively, p = 0.077) and long-acting β
agonists (2.24 ± 0.11 vs 2.4 ± 0.16, p = 0.4) usage for long-
term treatment of asthma. The concept of symptom con-
trol was affirmed as the main aim of asthma management
by both groups; however, female physicians scored higher
than males (3.88 ± 0.04 vs 3.65 ± 0.06, respectively, p =
0.002) (Figure 1).
Correlation analysis revealed that with increasing age,
physicians assigned a lesser degree of significance to
"obstruction on lung function tests" (p = 0.004, rs  =
0.229) and "reversibility with bronchodilator on lung
function tests" (p = 0.006, rs = 0.219) for diagnosis of
asthma, and preferred to use treatments with fewer side
effects (p = 0.003, rs = 0.238). Clinician age was negatively
and weakly correlated with short-acting beta agonist use
for acute asthma attack (p = 0.003, rs = 0.241).
As analysis of the predictors of appropriate decision-mak-
ing was not performed in the previous survey, a retrospec-
tive analysis was conducted to investigate the influence of
gender on physicians' attitudes. Female physicians sup-
ported their diagnosis of asthma with the idea of "con-
comitant allergic diseases" more than males (3.63 ± 0.09
vs 3.46 ± 0.09, respectively, p = 0.015) and they agreed
with "Asthma diagnosis is challenging during infancy"
(3.48 ± 0.12 vs 2.9 ± 0.12, respectively, p = 0.001). Fur-
thermore, females prescribed systemic corticosteroids
more than males in treatment of acute asthma (3.24 ±
0.13 vs 2.81 ± 0.13, respectively, p = 0.019). The state-BMC Health Services Research 2008, 8:155 http://www.biomedcentral.com/1472-6963/8/155
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Gender influence on attitudes of asthma management Figure 1
Gender influence on attitudes of asthma management. A. Self perception of asthma knowledge and diagnosis. B. 
Assessment and management of acute asthma. C. Management of chronic asthma. *: p < 0.05.BMC Health Services Research 2008, 8:155 http://www.biomedcentral.com/1472-6963/8/155
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ment "Asthma severity is an important criterion for treat-
ment selection" was preferred by females more than males
(3.24 ± 0.13 vs 2.81 ± 0.13, respectively, p = 0.019).
Discussion
In this questionnaire-based study, we showed that though
there have been a number of minor improvements in the
self-recorded practices of Turkish physicians when com-
pared to the previous survey, there are still a number of
inappropriate practices in terms of acute asthma manage-
ment. More interestingly, we found that gender plays an
important role in decision-making. The lack of any major
change in physicians' practice suggests the ineffectiveness
of the many continuing medical education programs con-
ducted during the last four years and indicates the neces-
sity of other instruments, such as case studies, real-life
scenarios, campaigns, and audiovisual resources.
Available data suggest that asthma continues to be an
important health problem worldwide. Given the atten-
tion paid to this condition, the contributing factors for
diagnosis and management of asthma are important.
When studying differences in health, behavior and atti-
tudes, it is generally not possible to distinguish between
what is biological versus social in origin. Gender views
women and men from a psychosocial and cultural per-
spective that is socially constructed not biologically
ordained [6]. In this study, male and female physicians
were comparable in age, years of professional experience
and level of self-perception of their overall asthma knowl-
edge; nevertheless, differences were observed in some of
their attitudes towards asthma diagnosis and manage-
ment. Female physicians tend to display more patient-
centered behavior, are more concerned about emotional
and social aspects of health, and are more interested in a
patient's input and partnership [7]. We found that female
pediatricians examined fewer children per week so that
they could spend more time with their patients in order to
facilitate better listening and a more careful evaluation. In
Turkey, part-time work based on gender differences is not
available; male and female physicians should work equal
hours.
Female physicians used short-acting beta 2 agonists more
frequently than males for acute asthma attacks. The most
striking finding was that male physicians used inhaled
steroids more than females for acute asthma, which is not
in accordance with asthma guidelines. Four years ago,
females used systemic corticosteroids more than males for
acute asthma. Women are considered careful and hard-
working, and may follow the innovations in medicine
mindfully and more easily change their management rou-
tines according to new guidelines [8]. This fosters greater
patient trust in female physicians. Shah and Ogden
showed that with respect to expected patient behavior,
respondents rated female doctors higher than males in
terms of having faith in their diagnosis, being more likely
to accept their advice and being more likely to choose to
see that doctor [9]. Again, inhaled steroids, the corner-
stone of chronic asthma therapy, were rated higher by
female physicians despite physicians' expressions of spe-
cific concerns about corticosteroid use when queried. In
management guidelines, the control of asthma is the goal
of disease management, which was confirmed by female
physicians more than males. In the previous survey,
females also scored higher regarding asthma severity as an
important guide to antiinflammatory drug selection. The
fact that this study was not intended to focus on gender
differences, thus minimizing the risk of reinforcing gen-
der-related dichotomies or of producing individual gen-
der bias, can be considered one of its strengths.
In our study, we found that older and more experienced
physicians were less likely to use objective parameters like
lung function tests for asthma diagnosis and beta 2 ago-
nists for asthma attacks. This may be attributed to the
deep-rooted attitudes of older clinicians, who are resistant
to change their practice in accordance with present-day
guidelines and who are highly confident in their knowl-
edge based on their long years of medical experience.
Older pediatricians give clinically oriented decisions
while younger pediatricians are more dependent on labo-
ratory examinations.
Changing diagnosis routines is important in changing
clinical practice. Compared to our previous study, there is
still a lack of use of objective parameters in both asthma
diagnosis and severity assessment of asthma attack. In the
research by Finkelstein et al., it was stated that 12% and
3% of pediatricians in the US used spirometry and skin or
radioallergosorbent testing always or most of the time for
initial work-up, respectively [10]. However, in our study,
"reversibility with bronchodilator on lung function test"
scored higher for asthma diagnosis, while skin test positiv-
ity had one of the lowest scores. Our physician group
failed to utilize objective disease severity monitoring as
often as suggested by the guidelines. Although Turkey is a
developing country, spirometers and pulse oximeters are
inexpensive tools and if physicians wish to use them in
their practice, the Ministry of Health will provide them.
Therefore, lack of availability cannot be considered a rea-
son for their not being used in clinical practice.
Providing doctors with knowledge on how to treat disease
in accordance with research evidence and guideline rec-
ommendations seldom changes the way doctors prescribe
drugs [11]. Despite the many educational programs in
large cities regarding asthma, 5–6 national congresses/
year including asthma sessions, and distribution of
national asthma guidelines to all pediatricians during theBMC Health Services Research 2008, 8:155 http://www.biomedcentral.com/1472-6963/8/155
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last four years, which stressed the importance of child-
hood asthma management, no decline was observed in
the use of inhaled steroids in acute asthma attack. Further-
more, the new guidelines were discussed in a significant
number of meetings. Unfortunately, in Turkey, admis-
sions to meetings are voluntary, and there is no credit sys-
tem to facilitate participation in these meetings. For long-
term asthma management, inhaled corticosteroids and
LTRA were the most frequently preferred drugs. In Turkey,
the social security system covers the cost of all anti-inflam-
matory drugs and bronchodilators in the treatment of
asthma, and all are readily available throughout the coun-
try. When compared to our previous survey, use of LTRA
had increased significantly. The advent of this new class of
agents offers the clinician a new opportunity to treat his or
her patients with drugs other than steroids, given the con-
cerns about their safety and adverse effects [10], and chil-
dren might be expected to be more compliant in taking
once-daily oral medications [12].
Participants of this study were a particularly motivated
group, willing to learn from seminars and educational
programs. These doctors might be somewhat more inter-
ested and involved in keeping up to date in comparison
with their colleagues. Since this study was based on
responses to a survey, it might not reflect what physicians
actually do in their daily practice. We are aware that, on a
scale of 5, some of the differences determined were small
and that statistical significance does not always indicate
clinical significance. Nevertheless, since even these minor
changes may have important clinical implications in
terms of early and correct diagnosis, improved control lev-
els, and appropriate assessment tools, we feel the differ-
ence should at least be considered.
Conclusion
In conclusion, we showed that although there were some
discrepancies between guidelines and clinical practice in
terms of objective parameters and acute asthma manage-
ment, most applications were appropriate. Unfortunately,
we were unable to show a major improvement in asthma
practices in spite of the number of activities held during
the interim, indicating the need for alternative instru-
ments to improve management. More interestingly, in the
present and previous surveys, female physicians demon-
strated better asthma management than males, the rea-
sons for which are not defined and can only be
speculated. Determining gender-related factors underly-
ing decision-making should be a goal of future studies.
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